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, $\delta$ . $\delta$
. , , , ,
, $d$ $0.1\sim 2$mm .
.
. , 1 undulation
2-4). ,
. $S$ , A ,
$S_{n},$ $A_{n}$ .
$f$ , $2/f$ .
(a) $A_{3}:f=48$ Hz, $a=0.83$ mm (b) $S_{3}:f=40$ Hz, $a=1.26$ mm
1 . Undulation . $d=1.0$ mm.
2 ripple . $1/f$
( $2/f$ ). ripple
$4$ .
$f=14$ Hz, $a=4.7$ mm
2 . Ripple .
132
(a)$f=29.7Hz,$ $a=2.02mm$ (b) $f=30Hz,$ $a=2.21$mm













(d) (e) . ,
(d) (e) ,
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4). $L$ , $h$ ,
$W$ , $F$ ,
$\Delta L=FL/(SE)$ .
, $E$ , $s=m$ . ,
, , , .
.
, $x$ $u$ , $u$
$El \frac{d’ u}{dr^{2}}=-Fu$ , $I= \frac{wh^{3}}{12}$ (la), (lb)
(I ) .
$x=0,$ $L$ $u=0$













6. Undulat ion ;
(a) $A_{1},$ $(b)S_{1},$ $(c)A_{2}$ ,
(d) $S_{2},$ $(e)A_{3},$ $(f)S_{3}$ .
135
$z= \frac{2k}{\alpha}[1-cn(\alpha s)]$ (4a)
$x= \frac{2}{\alpha}[E(am(\alpha s),k)-\frac{1}{2}\alpha s]=\frac{2}{\alpha}[Z(am(\alpha s),k)+(\frac{E}{K}-\frac{1}{2})\alpha s]$ (4b)
, $\alpha=\sqrt{\frac{F}{EI}}$ , cn(m) Jacobi , E($\phi$,k) 2
, $Z(\phi_{9}k)$ Jacobi , $\psi=am(\alpha s)$ , $K,E$





















$h$ $x=0$ $t=0$ $p_{0}$
, $u=(u,w)$ . , 2
, $x,$ $z$ $u,$ $w$ .
$\rho$ , $K$ , ,
8. .
$p=-K( \frac{\partial u}{\partial x}+\frac{\partial w}{\partial z})$ (5a) $t>0t\leq 0.u=0$
$\rho\frac{\partial^{2}u}{\partial t^{2}}=K(\frac{\partial^{2}}{\partial x^{2}}+\frac{\partial^{2}}{\partial z^{2}})u$ (5b) $p \equiv-K\frac{\partial u}{\partial x}=p_{0}$ $x=0$ (BCl)
$\rho\frac{\partial^{2}w}{\partial t^{2}}=K(\frac{\partial^{2}}{\partial x^{2}}+\frac{\partial^{2}}{\partial z^{2}})w(5c)$ $p=0$ at $z=h+\zeta(x,t)$ $(BC3)$
$w=0$ at $\sim^{7}=0$ (BC2)
. , $z=h+\zeta(x,t)$ ,
, $\zeta$ 1
$\dot{w}=\frac{\partial\zeta}{\partial t}$ , $( \frac{\partial u}{\partial x}+\frac{\partial w}{\partial z})_{z=h}=0$ (6a), (6b)
137
. $(BC2)$ ,
$u= \sum_{ll}\cos(\frac{\pi nz}{2h})f_{n}(x,t)$ (7a)
$w= \sum_{l}\sin(\frac{\pi nz}{2l\iota})g_{lt}(x,t)$ (7b)
,
$t \leq\frac{X}{c}$ $u=0$ (8a)
$t> \frac{X}{c}$
(8b)
. $q_{ll}= \frac{\pi n}{2h},$ $c=\sqrt{\frac{K}{p}}$ . , $0$
.
(8b) $n=1(m=0)$
$u_{1}= \frac{4cp_{0}}{\pi K}\cos(\frac{\pi z}{2h})\int_{\xi}^{t}J_{0}(\frac{\pi c}{2h}\sqrt{\tau^{2}-\xi^{2}}p_{T}$ (9)
. $\xi=\frac{x}{c}$ . 9 $x$ $u_{1}$
, . ,








(5a) , $u_{1}$ $p_{1}$
$p_{1} \propto\frac{8hp_{0}}{\pi^{2}K}\sin(\frac{\pi z}{2h})[\frac{\pi c}{2h}\xi\int_{\xi}^{t}\frac{]}{\sqrt{\tau^{2}-\xi^{2}}}J_{1}(\frac{\pi c}{2h}\sqrt{\tau^{2}-\xi^{2}}p_{\tau-1}]$ (10)
. 10 .
10 . Undulation .
, ,
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